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(5 7) Abstract 

PROBLEM TO BE SOLVED: To provide an organic 
electroluminescent element provided with an effective positive 
electrode structure on the lower surface side for effectively 
extracting light from a negative electrode on the upper surface side. 

SOLUTION: This organic electroluminescent element comprises a 
positive electrode A, a negative electrode K and an organic layer 10 
retained between them. The organic layer 10 includes an organic 
luminescent layer 103 for emitting light by the recombination of 
positive holes fed from the positive electrode A with electrons fed 
from the negative electrode K. The negative electrode K has a 
laminated structure of an extremely thin electron injection metal 
layer 11 and a transparent conductive layer 12, and is basically 
light-transmissive. The positive electrode A contains a metal 
belonging to the five or six group of the periodic table in at least a 
part abutting on the organic layer 10 and is basically light-reflective. 
The positive electrode metal is selected from chromium, 
molybdenum, tungsten, tantalum or niobium. The work function of 
the positive electrode metal is less than 4.8 eV. 
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This is a translated excerpt of Japanese Laid-Open 
Patent Publication No. 2001-043980. 

(from line 2 in left column on page 3 to line 20 in 
left column on page 3) 

[0005] An organic electroluminescent element that uses 
a transparent cathode has been proposed. For example, 
Japanese Laid-Open Patent Publication No. 10-162959 
discloses an organic electroluminescent element, which 
includes a positive electrode and a negative electrode. 
An organic layer, which includes an organic luminescent 
layer, is located between the positive electrode and 
the negative electrode. The negative electrode is 
constituted by an electron injection metal layer and an 
amorphous transparent conductive layer. The electron 
injection metal layer abuts against the organic layer. 
The structure will be briefly explained below to 
clarify the background of the present invention. 

[0006] First, the amorphous transparent conductive 
layer, which forms part of the negative electrode of 
the organic electroluminescent element, will be 
described. The amorphous transparent conductive layer 
may be anything that is amorphous and transparent. 
However, the resistivity is preferably less than or 
equal to 5 * 10~ 4 Q • cm to eliminate a voltage drop and 
nonunif ormity of luminescence caused by the voltage 
drop. As for material, an In-Zn-0 base oxide film is 
preferably used. In the prior art, the In-Zn-0 base 
oxide film refers to a transparent conductive film 
formed of amorphous oxide that contains indium (In) and 
zinc (Zn) as a major cation element. 

(from line 47 in left column on page 5 to line 50 in 
left column on page 5) 
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[0019] The glass substrate 1 on which chrome and Si0 2 
are formed is placed in a vacuum evaporator to form the 
organic layer 10 and the metal layer 11 of the negative 
electrode K by deposition. 

(from line 5 in right column on page 5 to line 35 in 
right column on page 5) 

An alloy of magnesium and silver (Mg:Ag) is used 
for the metal layer 11 of the negative electrode K. 
Each material that belongs to the organic layer 10 is 
filled in a boat for resistance heating by an amount of 
0.2g. Each boat is attached to a predetermined 
electrode of the vacuum evaporator . Magnesium and the 
silver of the metal layer 11 are each filled in a boat 
by an amount of O.lg, 0.4g, respectively. Each boat is 
attached to a predetermined electrode of the vacuum 
evaporator. After reducing the pressure in a vacuum 
chamber to 1.0 x 10~ 4 Pa, voltage is applied to each 
boat so that each boat is sequentially heated and 
causes deposition. A metal mask is used during 
deposition such that the organic layer 10 and the metal 
layer 11, which contains Mg:Ag, are only deposited on a 
predetermined portion. The predetermined portion refers 
to a portion where chrome is exposed on the substrate 1. 
Since it is difficult to cause, at a high accuracy, the 
material to deposit only on the portion where the 
chrome is exposed, a deposition mask is designed to 
cover the entire part where the chrome is exposed (to 
cover the edge of the insulation layer 15). At first, 
30nm-thick MTDATA is deposited as a positive hole 
injection layer 101, 20nm-thick a-NPD is deposited as a 
positive hole transport layer 102, and 50nm-thick Alq 
is deposited as a luminous layer 103. Further, 
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magnesium and silver are co-deposited to form a film of 
Mg:Ag as the metal layer 11 of the negative electrode K 
on the organic layer 10. The ratio of deposition speed 
of magnesium and silver is 9:1. The film thickness of 
Mg:Ag is lOnm. 

[0020] Finally, as shown in Fig. 6, the glass substrate 
1 is transferred to another vacuum chamber and the 
transparent conductive layer 12 is deposited through 
the same mask. As for deposition, a DC sputtering is 
used. In the preferred embodiment, an In-Zn-0 base 
transparent conductive film that shows a reliable 
conductivity when deposited at room temperature is used 
as the transparent conductive layer 12. Deposition 
conditions are to use mixed gas of argon and oxygen as 
sputtering gas (volume ratio of Ar : 0 2 is equal to 
1000:5), the pressure of 0.3Pa, and the DC output of 
40W. The film thickness of the transparent conductive 
film is 200nm. 
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